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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a speculative processor to count a non-speculative 
event by counting the occurrence of a designated event, designating the event to be monitored, 
monitoring the designated event, generating the occurrence time value of the designated event 
and generating the number of times of occurrence of the designated event SOLUTION: A 
system 200 is provided with a hierarchical memory 210 and a processor 250. Further, the 
hierarchical memory 210 is provided with a level 2 cache 212, a random access memory(RAM) 
214 and a disk 216. Thus, a speculative processor is provided with plural counters for counting 
the occurrence of a designated event in a data processing system inside a performance monitor. 
The event to be monitored is designated. The designated event is monitored during the 
execution of an instruction due to the speculative processor. The number of times of occurrence 
of the designated event related to all the instructions to be executed by the speculative processor 
is generated and the number of times of occurrence related to the completely executed 
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©96 17 £30. A*6 2 0£tfLT«*>>y*£K 

ft. -f>-^»Jp<y^6 I8te. H6(^5*LTV>6i3 

[0029] lo££te1tI^PMC£^LT. lo 

6 7 4£ttJ8L/C. #JWI^6 6 1 ££)£L . 

PMC 1 6 64#. fax^yffrhnwmL*^ 

VM^mZ. hm^6 6 2i f zX^XPMC 1 6 6 4C0 

Tttomizmnzti. %<m.. pmc i 6 6 4 iztmz 

til. &&i)¥ETLtimz, ^7^i/6 3 2tc. Sir 
-y;P6 5 OT'^T-r^^^-f yf7^^^$ 
ft*. ^7^^632(i. «Wi#6 3 1fcJt->TV^ 
^TIx^^6 3 0^JffllLT. MMCR^07^-;PK6 

7 4 J: oT»J»^^il> v;l^7-lx^^6 6 0 tc^T^ 

^7-^^6 6 0^ mmneeifzji^xmstm 

mZtl&$r£tZ, >f^>h6 6 8l^ fi*^>^«*ln 
gS6 6 2£&<^\ JllS:|l6 6 2(i:PMC^^[^- 

[0030] H6Tli, 6^7f-/ 
X4>t9 SLolztZZtifiTZZ. M6 

[0031] *4hWR9iH3fi4*£. ^7r-^6 
5 0rt^f^BB«. SS>JjS0$ii. S7L«*ofc* 
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^634t(i, 'J-tyHI^6 2 15ri:\ 

[003 2] PMC l(cg<EW)jBT\ 7-J-7PK6 7 6 
14. SHfflKt-f 68 1£4j£U <e<D*6H, PMC2 6 
8 4* J <5Xr'»^^^>fi@ScSr»tAiiS J: 3 tc^&co 

mi. tm3s6 8 2l,Zir>Z PMC 2 684O7C<0fll 
fcSOgSft. PMC 2 6 84CtSllteflS. 

■?;l^-ru^6 8 0A^ $0fflHI^68Hci-,T^ 

2UPMc«sEtrr&. 

[OO3 3]±T^H3U:0!Wi. PMClCioT. 
VhHtlh. *&WiZX->Xm;ZtlhmT. PMC2 

hj^yh&ttitih. z<obt\ *mm. husk^ 

xn**£mtziMOhB*imLL, aucopmc 

mz.zttfii4^yhmL<mTb&. 

[0034] mizmtt&t. anae. *mi<om 

^fcioTBS&SftS Uf7/702) . Koaj? 

Soft: (XT77-704) gTr-TVUIBfcH 
j*-r^iR*'»'^^ , J*')'h-t& C*.x yT7 06) . 

7*708) . -e-dTj>&*§£fcii, -rrf— yvmat: 
$mt&fcti*>y*Z'(y? > )jiyhL Ufy7-7i 

[0035] ma^imzztiM ^y y- #&±L$ra^ 



# ^^fcaSSr PMC ting U >V-~T 
fc^tSffl^ffd (^f7/7 16). *oT%\*§ 

Uf77718) . -e5T^rV^fc«. ;<0JM 

Tf*. 

[0036] -E-coftb ot. £<o*siml wi-pokr 
ojistroaj ta^-c/i^-r • s.r t & . 

[0037] @8£#!®t6i. SflStc;. gtSWro 

•fe 7tteA- K>7x r^ig^^WI"^. V7Kx7 

• *v!r-ifi£t!0>vy V*?*T1f>$>T9*iXiiS&X't> 

[0038] i«j»ll4 % V7h">x7*. SSTLfciSr 
4HcKj£t&-f*.:x htfDlsJStoaff^ad PMCfciE* 
&6«iffc:§ii*&£fi.£ (XT77802) . -f-co®. 

y 7 h «>x rut. -f ^TOf&^tcisiirs 4*yhom 

ItOiSffSr&pPMC^tiyWRS Uf778 04) . 
T77806) , «W«fc||ffS*ufe«^fclW*-f< 
8) . 

[0039] ^BWtfeWfilBl. ±(C*Lft*% 

ioo4o]ftttjf. aswffe^ti. ^^'j^i^ii^ 

tTj.-^ • y7fAA^ 
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*i*,rfc*e&*. ^SSfLStfc'K aSTCJi^v^a 
[004 1] fgmt^V • yXfA$:^Mtl» 

Sfl^^trM^fc-T (reorder) ZtX'$>&. ffrfr 

corv Y*7*~y-mr iznth±%mm<?) i 

yx-y-mffcotzizzco&mtf. ztizmm-zz 
tmmtziz^z. 

ioo42i*m\&i>tit>i-m<oimiz. 
-f&Qi&mzmffztifz^om i is^/u • ^ ~, is* 

mizti, wmmn^&mmztiximz, 

[0 0 4 3] ^Mtt^f-i'fflyXfACiil 

Lx*%pMmwix*t:tf. *m\<Dwmz. 

zzttf?*. m^crmitzmtzmizti 
hm^m^coMim^^iz^mizm^zmm^ 
tihztz. mmmM?hxf>*>?<ittzm&& 



[0044] *mkomw\±. M^t wtwcomcotztb 
iz^ztifzhcoxh*). mmftxh zmm trz 

%m%izi±w&xh*>o. mmm*. *mKom 

&m£MLz%m^*mimM*tzt:tf>izjmz 

ft. m£2tiSzi>cDX'*>Z>. 

[0045] tttbttx. ^m^mmzmtx&r 
[0046] (i)wm7v±vy-tmL<r>**?>9 

ro-tr vWz* hiftG<7)mftWzm?i%feZtit:<i <y 
ZtiZ>-?KX(D$i^lz^x. mztmfeZtitzJ^yh 

vmi®&mt:&&LL. Bmmttrru±vwz£~,x 

( 2 ) t^X<D&^l,zmt&m§ti%fcZii.tzJ Kyh<7> 

micommwtt. ^*xw%7Lizt!&tzm? ^iua 

ES«wro^ y ^tc x^ximmzmrfz ixtz^co 
m&kfeztifzA ^y hcommfkt Lxmn^thxr- 
v?zzt>tzi&. ±ie ( i ) izw&n-m. 

^tt^tuz^xmicom^fi^^y h zmm~f& 

Af77J:?^l:ttf, ±IB ( 1 ) iz^molrm. 
( 4 ) gffl«rTD-fe >/Vt mfcryii^y 5 1 **trr- 

;^ - h - *vy?£t^xcr>$ftizmmttif. m 
v^tssl. wmfe<?&$(nmfi*(m^4^yh<7> 



(?10) )00-347863 ( P 2 0 0 0-34)|SJ8 



(5) m§ffil7v-'<!l" -e<>h • i)*)V3frt><F> 

* x ^z&m*)tzmff2tifzfii^zmt& sag 
zuzntis. jiib (4 ) tztmcoim. 

^«H>-AxArtTM <y b ^iHHa^tf-^^^ffiT'i) 

ybU lii^S«IWrn^'y^J:'oTllfir^n^^ 
T^^^&^g^^^y h^^tln]^^^ 1 
^y*^^E9. i«iesswrn-b y^zX^X 

^zmftzti&^tm&mfeztiM^yhcTtt 

T^T Ititit&lzmth mm^^fir^ ^>h<m 

^xtkmm^zmf^nt^^zmthmm^^tit:^ 

U £«-f£>f^yb££r£U ffElit^fi^^y 
bSrgffiU ®fe<v^2iitzJ^>h<DmiCDtfiihlz 

*ybU ifc^co^KOftftltZJ&glX . m&&2t;V 

y?*m3^y?Mm^h-nm. 

(8) mtmix^yftf, mmmmru^^zx 
^xmmtih^xco^^zmrm^c^m^tifz 

4^yY<m&£ii*?yY^h. ±31 {7) lz§m<D* 

m. 

(9) iuiem2^^>^^ ttfc<Dft&zmt&ft%<7> 

mfe£ixtz4^yh<7M&i*VyYi-h. Jtte (7) 

(10) l5fE^3^^y^^\ m&m#)Tu*:vWZ 

x^x^^zm^^ti^^zmt^^c^^tifz 
j^yvm&z^yy^h, ±m(i) {zim<o^ 

(id &®Mizmfi2tifz^izm?zm%comfe2 
titzj ^yh(m&®m£&t&t:Mz, memi* 
vy?tm^3wy?t^<mzmtthX7*v 

Uzftts. ±fe ( 7 ) fciaa^a. 
(12) JSJlWrn* ^fc y 9 1 r 

-^s^xf-ArtT-f ^<y b ^^ffi^-^^c^gr 
*>oT. luE^co^^y^cotfio^^y^^ |?ie 

*>yhu sa^^^^ybj^^^^si:. 



lutM ^yhlz^xmktZ>fzfrcr>-f-®t % MfE&fll 
Wrn-fe y Viz X o T sgff $ tit t^t^W^ 

Buiem$&**i*M ^y h<vmL®&£&fc?&tztbc7)m 
£m-&fztf>v>m2±&t zn&skw. 

( 1 3) ^x^^tzmtZmmgfeZtitzJ^y b 

<omLcomm$Lt. t^x^T uz&^izmt&m 

15fB&&W:ru* ? tffc J ^xtkvm^zm^tifz^ 
izmthmm%%ztLtz<4'<>y hcom.m^t txmn 

-f&tztbco^mZ^lz^tt. ±E ( 1 2 > i,z§mc?m 

(14) fuiaSSSWTn* vWzX -oxmfZti&tii^ 

(Dztietuzn ^xm&cvmfez tuz4 <y h zmtt 

Zfztb<0^m2t>lZ$tt. ±B ( 1 2 ) £1BKC9£| 
i. 

(15) m&<Dtj^y?*%tswmtrru*L y^^ 
<yhcD®&£^^&tz^s/X7-J±Tb'ox^ me. 

yV-^(0^^tU^^^yhco%±^^ybL^ I5IS 

Sflswrn-b vvizx ^xmfiztiz-?Kx<7>$iGizm 
^hmfeztiszjKyhcvmLmmzmix^yffr^ 

^X^zmr^ixh^zm-hm^^titi^K 

yv<m^mm:m2^y^i^c > m^WLhtzih(r>^2 

t^xco^^zmthm^^titz^^yh 

<omL<7>mmm.t . i-^xw^TUz^izmtm 

B^figtS«rn-fe v^jc J: ^X&mmzmrZtifz^ 

izmthmzmfeziifzj^yhcomim&t trim 

(16) ikwrnrv* y^bim<o^y^ t ZSttr 
-9mm^xf-A^x^^yh^^thtiib<7>^ ay 
f *-?^Wmft±coayt3_-? - Tu^AS&fU' 
J>^T. lii^^o^^y^co+co^^^y^^ loE 
T-^3^^XxA^oig^$n^>f^ybco^^^ 
^ybL. SS-tl>>f^yb^^^^cosi#^ 

^^ii^i-f ^y b V ^T^aff & £#><7)!f| 2 ^ N 
lui^^ro-b vWzX^xmftZti&^XCDifc^ 

izmtmmfefeztitijKy h<7>mi®mz&&t& 

^^$n^^^rai-^Ma§^$ii^>f<ybc7)^ 

(17) m&mVy?£%t*&®M7n*:vy-ftT4 

^yh<o\B\&*imfhfzit>(D. ay\z-j.-?i>iimft 
jtnnyt sl-? . Tnyy£.m&xb-z>x. m&m 
m*? y?o*<7)&#T?y?tf. mftsimrv* yv 
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&>msmik % ?^x<^jiK&^£mfhm§d& 
sswrn-t: vwz x^xtmmtmfizhfz&^tzm 

imi i *mxomL\ymmmz£h, xmizmm 
thzt<ox'Z&7-?m£i'XTi±zmi-imct> 

[02] xmtontL^mmizxh. mm^mt 
[S3] 2^cotttg*~* • ^y*o»f££$J#t6 

fll£fH-0T'£>6. 

[04] r^h^^-^-gsfi^Tro-b yiM^co 
tgr^M y^xx-^opja^^-r^n y ? mx 

imsi wmru^yvftxmm-hztwx* h& 
^TT-rfrZ^ctrnxh h . 
[06] *m\<o?mzSLh^ %~TLtz^\,zmth4 
^yvfrt>ttt&Lx. mMizmffztitz$i&zm~?z> 



[07 1 *m*om$kmz£ h&wftru*: vyco&m 

*-?ftX\ &TLt:$i&z£->X5\$mzZtiZ:mfe 
2tvrz-4<yhcD<<'<yhmL\B\& (fflW^h 

®&) *%n?ztzfr(DW£z*?mhmx$>&. 
[08] &mm7v*vv<7>m&±-?z&mLx. & 

m^zmr^ivtz^^X^X3\^mz^tit:m^^fi 
tzA ^y h <7)4 <y h%&®$L$:imt&t:!b<7)9m$: 

fKtffitimxfoh. 

6 10 

612 ^yfi-? 
614 -f^yb ?^ 

616 f3-^ 

618 -fy^j^y? 

62 2 f3-/ 

63 0 v^n-ri^ir 
63 2 ^T^^ 
634 iH^O^^ 
650 ^Tf-/^ 

65 2 

6 54 fc**>y? 

66 0 V/H-7V?lf 
662 

664 PMC1 

668 J^yh 

670 MMCR 

68 0 V/l^TV?^ 

682 Jngg 

684 PMC 2 

688 >f<yh 
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